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Wégoubri, the sahelian bocage: an integrate approach 
for environment preservation and social development in 
sahelian agriculture (Burkina Faso) 
H. Girard 
Director of the pilot farm of Guiè, Association Zoramb Naagtaaba (AZN)/01 BP 551 Ouagadougou 01, 
Burkina Faso 
Abstract. The NGO Terre Verte pursues the realisation of bocage perimeters (wégoubri in the mooré lan-
guage) in Burkina Faso. They are an innovative concept of rural development that has been established in the 
1990s in the experimental farm of Guiè and is now adopted in other experimental farms in Burkina Faso. 
The deterioration of the rural landscape in the Sahel region has worsened in the last decades, endangering 
local populations. The creation of bocage perimeters in this rural landscape is a way to remediate problems 
linked to overly extensive agriculture. 
Through a holistic approach to the problem, the experimental farm of Guiè has been able to integrate 
environmental preservation into the Sahel agriculture thanks to three axes of intervention: applied research, 
education and direct help to the peasants. An experimental farm relies on ive technical teams, each 
supervised by a coordinator. 
The concept is based on the creation of bocage perimeters in a mixed propriety regime, comprising individu-
ally owned plots and common grounds, managed by an association of beneiciaries. The result is a restored 
environment, in which agriculture is no longer tantamount to erosion and livestock farming to overgrazing, 
where trees and bushes are harmoniously integrated into the environment. 
The increase in agricultural yields observed after a few years of soil restoration leads to the conclusion 
that those projects will be economically viable. A system of credits for farmers could allow the implementa-
tion of such a system, which represents the only solution for the millions of hectares of degraded soil in the 
Sahel region. 
1 Introduction 
The Sahel zone in western Africa consists of nine countries, 
according to the UN-AFO: Burkina Faso, Cap-Verde, Gambia, 
Guinea-Bissau, Mali, Mauritania, Niger, Senegal and Tchad. 
Those nine countries are all characterised by an 
extremely low human development index and severe envi-
ronmental problems, mainly drought and desertiication. 
The population, wildlife and lora of the Sahel region have 
been accustomed to the occurrence of drought years for a 
long time. This is part of the climatic features of the Sahel. 
However, since the late 1970s, this episodic characteristic of 
the climate has become chronic. On average, precipitations 
have decreased by 25% in the Sahel region over the last 
30 years (IPCC, 2001). 
Humans are however partly responsible for the advancing 
desertiication. They cause serious damage to the environment 
through bushires, uncontrolled tree cutting, soil degradation 
through “mining” agriculture and overgrazing by stray ani-
mals. It is estimated that land degradation is due to 14% 
to removal of vegetation, to 13% to overexploitation of 
agricultural land, to 49% to overgrazing and to 24% to bad 
agricultural practices (ECA, 2006). Due to the impacts of 
overgrazing, deforestation, desertiication and soil degrada-
tion, dust storms have dramatically increased and the Sahel 
region has become a larger dust source than the Sahara desert 
(N’Tchayi et al., 1997). 
There are important negative consequences of the 
desertiication, such as water scarcity, the disappearance of 
lora and fauna, famines and the impoverishment of rural 
communities (UNEP, 2004; IPCC, 2001; Adger, 2002). More 
than half of the population of Africa depends on agriculture. 
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This is also the case of the Sahel region. Almost half of all 
cultural land in Africa is located in arid and semi-desertic 
areas, to which the Sahel region belongs. On average in 
Africa, 65% of agricultural lands and 30% of pasture land is 
suffering from degradation, particularly in vulnerable regions 
such as the Sahel region (ECA, 2006). In the middle term, 
600,000  km2 of agricultural land may change go from a 
moderate hydric stress to a severe hydric stress (UNFCCC, 
2006). Between 1993 and 2002, it is estimated that over 
136.6 millions people have been affected by climatic events 
in Aftica. The great drought in the Sudan-Sahel region from 
1968 to 1973 has severely affected 250,000 people and led to 
the loss of 12 million cattle (Tarhule and Agneau, 2003). 
Much uncertainty exists in long-term predictions of the 
future of west-african climate. According to certain models, 
the climate of the Sahel and Sahara may become wetter and 
vegetative cover increase by up to 10% (Brooks, 2005; 
Maynard et al., 2002; Claussen et al., 2003). Other models 
predict a decline in precipitations and a strong interdecadal 
variability (Hulme, 2001). Due to the strong coupling 
between vegetation and precipitation in the climate models, 
these results will however very strongly depend on the 
human impact on vegetation in the Sahel zone. 
As a response to climate change and drought in the Sahel 
region, several approaches have been tested, mainly based on 
the protection of young plants from overgrazing and the 
assisted regrowth of natural ecosystems (newTree, 2008; 
CREAA, 2006). In Niger, 250,000 ha of degraded land could 
be made fertile again (CRESA, 2006). The distribution of 
more eficient stoves and solar stoves is another measure 
aimed at reducing domestic wood consumption and thus 
deforestation (newTree, 2008). However, the approach adopt-
ed by Terre Verte and its farms acknowledges that changes in 
land-use change and agricultural methods are the key to a 
successful adaptation to climate change and a reversal of the 
desertiication process at the scale of the Sahel region. 
2 Projet description 
Created in 1989, the pilot farm of Guiè (FPG) devotes itself 
to restoring degraded soils of this area through several tech-
niques that converge on a renewal of the agricultural system 
by creating a bocage. 
A bocage (wegoubri in Mossi language) can be deined as a 
rural landscape of meadows and/or ields with live fences. A 
bocage is balanced milieu created by man where trees, crops 
and pastures are combined and biodiversity is preserved. In the 
Sahel, the irst vocation of a bocage is to control water where 
it falls through the establishment of rock lines, pools and live 
fences to reduce the erosive action of rainwater and maintain 
biodiversity in an extremely fragile milieu. 
The Guiè experimental farm was established between 
1990 and 1995 with the support of the Terre Verte (Green 
earth) NGO, created in France in 1989, in order to solve 
problems related to environmental degradation through the 
bocage concept. Since 2001, Terre Verte has extended its 
concept to two other experimental farms in Burkina Faso, in 
Filly in the Yatenga region and in Goema in the Sanmatenga 
region (Fig. 2). Through these projects, Terre Verte tries to 
create pools of operational know-how in the rural environ-
ment of the Sahel region. 
The pilot farms do not have a limited lifetime. Their 
primary goal is the management of rural spaces followed by 
the introduction of a viable agricultural system. They then 
become providers of services such as mechanized works and 
commercialisation of agricultural products, to the local 
agricultural community. 
The farms remain in the hands of the local communities. 
Terre Verte provides inancial, technical and material support 
to the farms in order to help them integrate all aspects of local 
rural development within a wider perspective, as lined out in 
the Agenda 21 philosophy. 
2.1 Approach 
Based on a great freedom of initiative and on sustainable de-
velopment, the pilot farm of Guié has adopted 3 axes of 
development for the 5 sections of the farm (nursery, breeding, 
technical supervision, farming equipment, land management 
committee), in order to achieve the establishment of the 
sahelian bocage (wegoubri). 
1. Experimenting with new techniques: For the testing 
of new technologies, we capitalized on traditional 
knowledge and practices of the region, such as earth 
dykes and added bocage techniques (ponds, hedges). 
These techniques were improved and developed 
through research performed a the Guiè farm. Thus, the 
degradation of hedge seedlings by stray livestock was 
Figure 1. Air view of the bocage perimeter of Tankouri at Guiè. 
Figure 2. Regions where are located the 2 experimental farms.  
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halted by the establishment of wire netting and the 
sustainability of this fence was made possible by the 
development of the system of mixed hedge, a fence 
combining wire netting with a hedge of Cassia sieberiana 
and Diospyros mespiliformis. 
2. Training and direct support to farmers: The train-
ing of people in these new techniques was carried 
out through the internship of young people in the farm 
and training in the ields for adults. Our technicians 
and some particularly involved farmers were encour-
aged to discover other agro-ecologic experiences, in 
Burkina Faso, in neighbouring countries and even in 
Europe, where there are old bocage landscapes rich in 
lessons on agricultural techniques and on respect for 
the environment. 
3. Development of sustainable agriculture through 
direct support to farmers: The third axis is aimed at 
developing sustainable agriculture through direct 
support to farmers, primarily for the development of 
bocage. The irst organised activity is the study of the 
site to be managed. Then, once the project is under way, 
beneiciaries clear the paths which are necessary for the 
measurements performed by our engineers. The devel-
opment of the site itself is performed by a paid 
workforce in a high intensity regime. This ensures the 
involvement of the rural people in major operations that 
are usually entrusted to mechanized companies (earth 
dykes, ponds). On top of stimulating the socio-economic 
development of the region, particularly with respect to 
young men and women employed, this strategy allows 
contractors who are assigned the various tasks of 
structural work to acquire the know-how necessary for 
this type of work. Once completed, the bocage perimeter 
is managed by a landowner consortium whose aim is to 
maintain common spaces and to ensure the respect of 
three basic rules of preservation of the Sahelian environ-
ment, namely controlling livestock, ire and tree cutting. 
These three axes of development can be found on the 
Guiè farm as well as the new farms in the other provinces of 
Burkina Faso (Filly et Goema). 
Table 1 shows the organisation of the experimental farm. In 
each of the ive sections of the farm, a team of permanent 
volunteers, led by a section coordinator, applies the various 
aspects of the three axes of development. 
2.2 The guiè bocage perimeters 
The principle of bocage ield management is an informal 
co-ownership based on the landowner group involved. The 
bocage is composed of individual plots and common grounds. 
Table 1. The three research axes as applied to the ive sections of the experimental farm. 
Sections  Missions  Creation date  Number of  Particularities 
    permanent 
    volunteers
Nursery  – Experiment with new plants and new 1990 4 80% of raised species are local.
  horticultural techniques.
 – Produce plants necessary
  for the bocage.
 – Save species that have become rare.
 – Develop knowledge of environmental
  management (tree coppicing &
  maintenance)
Breeding  – Experiment with rational grazing 1990  3  Experimentations are essentially
  (control meadows and fallow,   carried out on the herd and the
  preparation of hay and silage).   Guiè farm.
 – Develop better herd management.
Technical supervision  – Manage the learning of young people 2000  1  It aims at developing new skills  
  aged 14 to 18 in the Guiè farm.   in rural areas.
 – Train adults in testing ields.
 – Organise the annual agricultural
  competition (Ruralies).
 – Support farmers technically in the
  use bocage perimeters.
Farming equipment  – Logistical support for the Guiè 2001  1  The objective is to facilitate the 
  farm work.   dificult tasks of agriculture.
 – Develop targeted mechanisation
  of agriculture.
Land management – Ensure that bocage perimeters 1998  7  This committee includes all
committees  are implemented   relevant people from the other 
     sections concerned with the aim  
     of the Guiè farm: the creation of  
     the bocage.
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Common grounds are the basis of a bocage perimeter; they 
consist of the following elements, describe in Fig. 3 (from the 
outside to the inside). 
1. The irebreak that surrounds the whole area and 
protects against ire risk still present in the savannah. 
2. The mixed fence that bar the road to wandering 
livestock. It consists of a goat-proof fence in the middle 
of two rows of shrubs. 
3. Entrances allow access to the site. 4 doors allow access 
to bicycles and pedestrians; a main gate is used for 
cattle and tractors. 
4. The main and secondary roads allow access to each 
ield. 
5. An enclosure for night is established in the middle of 
the perimeter, as well as a hut for shepherds in order 
to keep animals within the perimeter during the rainy 
season: in the daytime animals stay in fallows with 
electric fence and at night in the wire-fenced enclosure, 
still under the supervision of the shepherds. 
6. A bulli (large pool) stocks water from neighbouring 
paths for watering cattle. 
The plots combine the advantages of common spaces, 
namely the improvement of agriculture and breeding, while 
preserving private property, important to farmers. 
Each owner receives a piece of land of 2.25 ha (150×150 m) 
divided into 3 plots of 0.75 ha each (150×50 m). This 
allows him to adapt to land slope changes by pivoting the 
direction of the plots to the inside of the square formed by the 
piece of land. 
Figure 4 shows a cross-section of a bocage plot. Each ield 
is accessible through a path and is surrounded by a double 
protection, an earth dyke coupled with a hedge. A small pond 
for the iniltration (bâka) of surplus rainwater is implemented 
at the low point of the ield. 
The result is the collection of all rainwater without erosion. 
We even collect water from paths. This provides an excellent 
working environment for farmers, who are able to obtain 
high yields on a sustainable basis. Trees are planted in line 
with the axis of the ield so as not to impede harnessed or 
mechanised farming activities. The use of zaï techniques 
helps to regenerate soils before preserving them through crop 
rotation that includes fallow pasture with an electric fence, 
and the grazing of animals in the ields after harvest thanks to 
the use of a solar electric fence adapted to the dry season 
consisting of two wires 20 to 30 inches from each other, one 
live and the other one acting as earth (Fig. 5). 
2.3 The Zaï technique 
The Zaï is a traditional technique for raising grain originating 
in the north-west of Burkina Faso (Yatenga region). The tech-
nique consists in concentrating water and nutrients around 
the plant by digging holes 30 cm in diameter and 15 to 20 cm 
depth during the dry season. Ripe compost is deposited in the 
wholes and covered by a small quantity of earth around which 
the grains (mil, sorgho or corn) will be seeded during the 
rainy season from may to June, during which precipitations 
are often insuficient. 
By concentrating water and compost, this technique allows 
to seed corps early in the season, so that they can fully proit 
from the monsoon season and are able to withstand drought 
episodes. The main impediment to the establishment of Zaïs 
is the lack of compost, which a rational practice of livestock 
farming can provide. 
This technique allows to restore degraded land while 
providing good yields from the irst year on. It is thus an 
insurance of livelihood, regardless of the hazards of climate. 
In 2001, we had good results although precipitations reached 
only 428 mm. 
AZN develops this technique in the Guiè region. Several 
educative trips to the Yatenga region have been organized. 
Each year in November, a contest is organised for the best 
plot amongst the farmers of the ten villages of the AZN. 
3 Results 
The effort undertaken at the Guiè farm has allowed to 
reshaped the rural space, insuring a more diversiied and 
increased production and at the same time providing a more 
agreeable work and living environment. After a 4 year rota-
tion, production in the experimental plots of the bocage 
Figure 3. Layout of a 100 hectare bocage.  
H. Girard: Wégoubri, the sahelian bocage
85www.factsreports.org
perimeter of Guiè/Tankouri was 27 quintals of sorghum in 
2006 and 32 quintals in 2007, which is two to three times the 
yields achieved by the most performing farmers of the region. 
Beyond all social and environmental considerations, the 
Guiè bocage concept is also economically viable. The estab-
lishment of a bocage perimeter costs about 500 Euro per 
hectare. The increase in yields can be valued at 150 to 
300 Euro per hectare per year. Including costs of about 
50 Euro for the mechanization of the zaï and the farmer’s 
needs to increase their available income, each cultivated 
hectare could generate a net surplus of about 100 Euro which 
will allow the farmer to reimburse the credit taken in order to 
set up the bocage perimeter. 
Other results achieved by the experimental farm lie in the 
development of agricultural techniques and promotion of 
biodiversity. It has developed new plants and contributed to 
the preservation of local species which are becoming rare. 
Table 2 gives an overview of the species produced at the 
farm. 80% of those species are local species. Techniques for 
rational grazing have been developed, such as the control of 
meadows and fallows and the preparation of hays and silage. 
Herding has been improved by better herd management. 
Through the conservation of biodiversity, especially local 
species, the retention of rainwater, even from roads and paths 
and the reduction of erosion, the environmental capital has 
been signiicantly increased and the risk of desertiication 
lowered. The increase in quality of living in this improved 
environment is perceived by all families and volunteers 
participating in the project. 
Finally, the project has contributed to the development of 
human skills and institutional capacities. Several permanent 
volunteers have worked at the farm. Young people aged 14 to 
18, have worked an learnt at the Guiè farm. Adults have been 
trained during ields testing and received technical support 
pertaining to the use of bocage perimeters. Rural communities 
have been involved in the project, amongst others via the 
annual agricultural competition. Terre Verte has enabled the 
transfer of technology, through logistical support for the Guiè 
farm work (Fig. 6) and the development of a targeted mecha-
nisation of agriculture. The establishment of a land manage-
ment committee has strengthened the institutional capacity of 
the communities to manage land development and agriculture.
4 Discussion 
To this day, 524 ha of bocage could be established across ive 
villages (Guiè, Douré, Doanghin, Cissé-Yargho and Filly). 
They regroup 188 families. Project participants have devel-
oped an acceptance for the approaches and techniques 
necessary to proit from the beneits of this rural “new deal”. 
Overall, the techniques adopted by the experimental farms 
are straightforward and easy to acquire for the participant 
farmers. The biggest hurdle to overcome is the change in 
mentality needed to embrace this new approach. Many farm-
ers limit themselves to the preservation of property value and 
the fenced protection of crops without exploring all possibili-
ties offered by the bocage perimeter, such as products from 
the living hedges and a sustainable soil management, which 
contribute to an increase in production. 
A great achievement of the project is that, starting from an 
extensively degraded environment, which many considered 
hopeless, viable farms could nevertheless be developed. 
The technical problems which were encountered could all 
be solved within a relatively short time frame of four or ive 
years by adapting our methods and by proiting from the ini-
tiative of project participants. 
On the inancial side, the problem is the initial investment 
of about 500 Euro per hectare needed to create the bocage 
perimeter. Over a few years however, the bocage provides a 
more secure and greatly improved revenue to the farmers. 
The encouraging results observed to date will have to be val-
idated over a longer time frame to make a better assessment 
of the economic beneits of the bocage approach. In this area 
as well, the major obstacle proves to be the mentality of farm-
ers, rather than the availability of inancing. We are convinced 
Figure 5. Grazing during the dry season. 
Figure 4. Cross-section of a bocage.
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that inancing for projects like these with proven results are 
readily available, especially since we do not limit ourselves 
to a particular time frame. However, farmers have been 
accustomed to direct and unconditional inancial assistance 
and have to be convinced that the present approach is well-
founded and will produced better results, despite the larger 
initial efforts required. 
5 Conclusions 
Through this project, we could redraw the countryside and 
create a new landscape characterised by a better harmony 
between man and nature and a higher quality of life for its 
inhabitants, due to a more environmentally friendly rural 
development, a better conservation and development of bio-
diversity and a higher and more diverse productivity. Farmers 
work in a new environment, which will enable them to 
acquire the knowledge to work with new plants and varieties. 
Two aspects still need to be mastered in future: being able to 
act with suficient magnitude and ensuring the maintenance 
of live fences. 
Any intervention in the ield of environment in a given 
space must allow for suficient time in order to explore in 
depth the understanding of the problems encountered in the 
resolution of environmental problems. This is what we aim to 
do with our experimental farms in the Sahel region. 
In the future, we aim at developing the present farms, 
further exploring the techniques put in place, as well as 
establishing new farms in order to have a real impact on the 
Sahel region. We have had numerous visitors from other parts 
of Burkina Faso and other countries of the Sahel region, who 
have observed with great interest what is being achieved in 
our experimental farms. 
We believe that our “oasis” will only have a future if the 
Sahel region has one! The problem of desertiication can only 
be addressed if the entire environment is considered and 
action is taken on a large scope. Too many projects address 
only one or two aspects of this problem. Our approach aims 
at being inclusive. We believe that despite the undeniable 
initial effort, in terms of resources, work and changes in 
mentalities required from the communities, the results amply 
justify this investment over the long term. 
Notes: All our work is describe in the ilm “WEGOUBRI” 
available to the format DVD PAL by postal mail or on the website 
www.azn-guie-burkina.org 
Table 2. Species produced at the Guiè experimental farm.
Linnean name  Current name (mooré or french)  Number of plants produced  Use
Cassia sieberiana  Kombrissaka  28 376
Combretum micranthum  Kinkeliba  1 789  Mixed living hedges
Tamarindus indica  Tamarind tree  117
Adansonia digitata  Baobab  68
Parkia biglobosa  Néré  270  
Axes of the ields
Acacia albida  Zaanga  441
Senna singueana  Kassinisenega  309
Acacia macrostachya  Zamenga  120  Simple living hedges
Jatropha curcas  Pourguère  270
Azadirachta indica  Neem or nim  180
Cassia siamea  Cassia  240
Eucalyptus camaldulensis  Eucalyptus  680 
Roadsides
Khaya senegalensis  Cailcédrat  801
Thevetia neriifolia  Thevetia  248
Leucaena leucocephala  Leucaena  256 Sold as decorative
Anacardium occidentale  Anacardier  115 and garden plants
Carica papaya  Papaya tree  227
Total   34 507
Figure 6. Pilot farm of Guiè August 2007.
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Wégoubri, le bocage sahélien : intégrer la conservation  
de l’environnement et le développement social dans  
l’agriculture du Sahel (Burkina Faso)
H. Girard
Directeur de la ferme pilote de Guiè, Association Zoramb Naagtaaba (AZN)/01 BP 551  
Ouagadougou 01, Burkina Faso
Résumé.  L’ONG Terre Verte réalise au Burkina Faso des périmètres bocagers (wégoubri en langue mooré). 
Il s’agit d’un concept novateur de développement rural mis au point dans la ferme pilote de Guiè dans les 
années 1990, adopté depuis par d’autres fermes pilotes du pays. 
La dégradation du paysage rural du Sahel s’est aggravée au cours de ces dernières décennies, mettant en péril 
les populations locales. La création des périmètres bocagers est un moyen de résoudre les problèmes liés à 
une agriculture exagérément extensive. 
Par une approche globale du problème, la ferme pilote de Guiè a réussi à intégrer la conservation de 
l’environnement dans l’agriculture sahélienne grâce à trois axes d’intervention : recherche appliquée, forma-
tion et aide directe aux paysans. Une ferme pilote s’appuie sur cinq équipes techniques, chacune supervisée 
par un coordonnateur. 
Le concept repose sur la création de périmètres bocagers en copropriété, avec des parcelles individuelles et 
des parcelles communes, gérés par une association de bénéiciaires. Il en résulte un environnement restauré 
dans lequel l’agriculture et l’élevage ne sont plus synonymes respectivement d’érosion et de surpâturage, et 
où les arbres et les arbustes s’intègrent harmonieusement dans l’environnement. 
L’augmentation des rendements observée au bout de quelques années de restauration des sols permet de con-
clure à la viabilité économique de ces projets. Un système de crédits pour les agriculteurs pourrait permettre 
la mise en œuvre d’un tel système qui constitue la seule solution pour les millions d’hectares de sol dégradé 
au Sahel.
Référence. Girard, H. : Wégoubri, the sahelian bocage: an integrate approach for environment preservation 
and social development in sahelian agriculture (Burkina Faso), Field Actions Science Report.
RÉSUMÉ FRANÇAIS
H. Girard: Wégoubri, the sahelian bocage
89www.factsreports.org
Wégoubri, la dehesa saheliana: un enfoque integrador  
para la conservación medioambiental y el desarrollo social  
en la agricultura saheliana (Burkina Faso)
H. Girard
Director de la granja piloto de Guiè, Association Zoramb Naagtaaba (AZN)/01 BP 551  
Ouagadougou 01, Burkina Faso
Resumen. La ONG Terre Verte pretende acotar dehesas (wégoubri en la lengua more) en Burkina Faso. 
Constituye un concepto innovador de desarrollo rural establecido en los años noventa en la granja experimental 
de Guiè y que ha sido actualmente adoptado en otras granjas experimentales de Burkina Faso. 
El deterioro del paisaje rural en la región de Sahel ha empeorado en las últimas décadas, poniendo en peligro 
a la población local. La acotación de dehesas constituye una forma de resolver los problemas asociados a una 
agricultura excesivamente extensiva. 
Mediante un enfoque holístico, la granja de Guiè ha integrado la conservación medioambiental en la agricultura 
de Sahel gracias a tres ejes de intervención: investigación aplicada, educación y ayuda directa a los 
agricultores. Cada granja experimental se apoya en cinco equipos técnicos, supervisados por un coordinador.
El concepto se basa en la creación de acotamientos de dehesas en un régimen de propiedad mixta, que 
comprende parcelas de propiedad individual y terrenos comunes, gestionados por una asociación de 
beneiciarios. El resultado conseguido es un entorno rehabilitado, donde la agricultura ya no equivale a 
erosión ni la ganadería a sobrepastoreo y donde los árboles y arbustos se integran en armonía en el entorno.
El aumento del rendimiento agrícola observado tras pocos años de rehabilitación del suelo permite airmar la 
viabilidad económica. El uso de un sistema de créditos para los agricultores podría permitir la implantación 
de dicho sistema, el cual representa la única solución para los millones de hectáreas de suelo degradado de la 
región de Sahel.
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